A study was performed to evaluate the effect on the frequency of sister chromatid exchange in first trimester chorionic villi of two chemical compounds, mitomycin C and cyclophosphamide. Mitomycin C is generally known to induce an increase in sister chromatid exchange both in vivo and in vitro standard conditions. Cyclophosphamide is a compound requiring additional enzymatic enrichment of the culture medium to express its mutagenic activity under in vitro conditions. We exposed chorionic villi samples to these chemicals without the use of conventional cell cultures and without adding enzymatic extracts to the medium. The results indicate a statistically significant increase in the frequency of sister chromatid exchange after exposure to both compounds and also at lower dosages.
Sister chromatid exchanges (SCEs) are considered to be sensitive indicators of genetic effects after exposure to mutagenic agents.'q Cells treated with a variety of chemical and physical mutagenic and carcinogenic agents show an increased level of SCEs, both in vivo and in vitro conditions.5 However, studies of chemically induced mutagenesis in vivo and in vitro differ greatly both in experimental techniques and conclusions.67 Moreover it is necessary to make a distinction between indirect mutagens, such as cyclophosphamide (CP), and direct ones, such as mitomycin C (MMC).
Mitomycin C is generally recognised to induce an increased frequency of SCEs, both in vivo and in lymphocyte and skin fibroblast cultures.8'0 However, cyclophosphamide, an antitumoural drug, shows mutagenic effect in vitro only after previous metabolic activation, normally present in vivo."I 12 CP is metabolised by the liver yielding highly reactive alkylating compounds. Therefore, CP activation in vitro requires enrichment of culture systems with liver enzymatic extracts.
The alternative is to test the substance on a biological system that maintains sufficient enzymatic activity in vitro to permit expression of the substance itself. Recently, Carrera et al'3 tested the genetic effect of ultrasound using SCE analysis in spontaneous metaphases from chorionic villi, thus illustrating the possibility of investigating directly the effects of mutagenic agents in a human organised tissue structure without the need for cell culture.
In (1-6) 
Conclusions
Chorionic villi appear to maintain a structural and functional integrity in vitro, sufficient to react to indirect mutagens without the addition of enzymatic extracts to the culture medium. In our study, samples of chorionic villi exposed to a direct mutagen, MMC, and to an indirect one, CP, showed a significant increase in SCEs/cell frequency compared to controls.
These results indicate that the mutagenic effect at the chromosomal level can be investigated without conventional cell culture. In fact, spontaneous cell proliferation of chorionic villi has been shown to be adequate for this purpose and indirect chemical mutagens requiring metabolic activation seem to be satisfactorily tested by this semi-in vivo system.
